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INTRODUCTION
The use of psychoactive substances is slightly higher among physicians if compared to the general population 1, 2 .
Among physicians, anesthesiologists have more problems with psychoactive substance abuse, making it the most prevalent occupational risk in this group 3 .
There are many difficulties in identifying the problem, such as a fear of consequences and lack of technical and emotional skills to make the diagnosis 4 .
Physicians do not feel comfortable interfering in a colleague's personal life and they usually have little understanding of the issue 5 . This fact creates a 'silence conspiracy' involving family members, colleagues and the doctor 6 . When the substance user is someone who has a higher rank, others fear punishment when tackling the problem. On the other hand, family members recognize the problem but are afraid to reveal it in the workplace due to financial and occupational consequences. The belief that substance dependence is a choice and not a disease can also divert attention from the problem 7 .
Substance abuse is one of the major causes of stress among anesthesiologists' chiefs of service, in addition to issues related to attendance, accreditation, budget, failing at the university and social security audit 8 . Related mortality is significant 9 , as well as resulting occupational difficulties.
Such a situation requires a thorough debate. This paper aims to provide a review of the studies on psychoactive substance abuse among anesthesiologists, especially those concerning anesthetic agents, considered as special concern and a source of increased deaths among these professionals.
METHOD
In order to evaluate the issue of substance use among anesthesiologists in the last 30 years (1980-2010) , a bibliographical survey was carried out on the MEDLINE database. The keywords used were opioid, physicians, substance abuse, Anesthesiologists and occupational mortality, and the language filters were English and Portuguese. During the search by keywords, 60 studies in English and Portuguese were selected from the database.
RESULTS

Epidemiology
The prevalence of impaired physicians due to substance use is 10% to 12%. This prevalence is higher than in the general population for alcohol and two controlled substances: opioids and tranquilizers 10, 11 . According to estimates, 14% of doctors become dependent on drug or alcohol during their professional life, and the highest incidence occurs during the first five years after graduation 12 .
Alcohol is the substance most widely used by physicians, and it is responsible for almost half of the cases mentioned. However, attention should be directed to the fact that doctors are more vulnerable to abuse of controlled substance than the population in general. In a study with 904 physicians monitored for drug abuse, more than a half of them were from five specialties: Family Medicine (20%), Internal Medicine (13.1%), Anesthesia (10.9%), Emergency Medicine (7.1%) and Psychiatry (6.9%). The anesthesiologists are more susceptible to abuse of very potent opioids, especially fentanyl and sufentanil 9 .
The anesthesiologist due to the difficulty in identifying cases of substance abuse among anesthesiologists, the true prevalence is unknown 13 . However, it is believed to be at least as prevalent as for the general population 14 .
In 1983, Anesthesiology and Anesthesia Nursing residency programs were studied for 10 years, and the prevalence of dependence was 1% 15 , a rate similar to another study published that same year 16 .
The illicit use of opioids and other drugs by anesthesiologists is three times higher than in other specialties 17 .
Despite thorough debate on the subject and the use of preventive actions over the last years, the incidence does not seem to change. In 1997, 133 residency programs were followed. The survey showed a response rate of 93%, and dependence prevalence of 1.6% among residents and of 1% among hired physicians, although 47% of these programs had improved their preventive interventions focusing on substance abuse 18 .
The prevalence of anesthetic agent abuse, in particular fentanyl, is thought to be high among Anesthesiology residents. It is estimated at 1.6% 19 .
In a study carried out from 1991 to 2001 in the USA, including several residency Anesthesiology programs, with a response rate of 66%, 80% of the programs reported experience with impaired residents and 19% reported at least one fatality 7, 20 . Out of the 111 respondent programs, 16% periodically included a screening test for substance abuse during the selection process and 15% required urine testing prior to applying for a medical residency program.
The majority of impaired residents attempted to return to residency after treatment. Only 46% of the impaired residents completed training.
Despite preventive strategies, the mortality rate still causes concern: studies report 10% 21 and 19% rates of fatal cases 7, 20 .
A study including 304 Anesthesiology departments, carried out in Ireland and in the United Kingdom 22 from 1990 to 1999, revealed cases of substance abuse in 39% of the departments. It also verified that, every month, one anesthesiologist was dismissed for drug dependence. Some studies show similarly high incidences in Australia and New Zealand 23 . Not only physicians are at risk; nurse anesthetists are as well 24 .
Types of psychoactive controlled substances
The drug most used by anesthetists is alcohol (50%), followed by opioids (33%), stimulants (8%) or other substances (9%) 25 .
Among the anesthetic agents most used by anesthesiologists are the opioids 26 , but there has been increased concern with propofol 27 and inhalational anesthetics 28 .
Propofol
An American survey conducted via email and telephone calls to the chairs of the Anesthesia Departments to detect the prevalence of propofol abuse in 126 Anesthesiology residency programs revealed that 18% of the programs reported one or more cases of propofol abuse over the last decade 27 . This figure represents a fivefold increase if compared to the previous survey. Among 25 individuals abusing propofol, seven died, which corresponds to a rate of 28%. Taking only the residents into account (n = 16), there were six fatal cases, which increased the mortality rate to 38%.
One of the possible reasons for the use of propofol is related to its great dependence potential. Research has shown that subanesthetic doses are sufficient to increase the dopamine concentration in the nucleus accumbens, which is a region that is strictly associated to the brain reward system 29 . Thus, propofol would produce a great reinforcement potential, which would explain its frequent use 30, 31 .
Inhalation agents
In a survey that included 106 Anesthesiology departments, Wilson et al. 28 noticed that 23 of the departments had one or more individuals abusing inhalation anesthetics, totalling 31 addicts.
Opioids
Anesthesiologists tend to abuse more opioids, such as fentanyl and sufentanil 32 . This abuse is usually associated with other psychiatric comorbidities. A review performed in 1991 found 57% prevalence of personality disorder among drug users 33 . This data suggest that self-medication can be possible motivation for future illicit use 32 .
In a program for substance-dependent physicians in the USA, 904 physicians were observed for five years (1995) (1996) (1997) (1998) (1999) (2000) (2001) and 104 of them were anesthesiologists. According to research, compared to other physicians, anesthesiologists entered treatment more frequently for abuse of opioids rather than for abuse of alcohol or other drugs. The anesthesiologists were more strictly monitored and more frequently tested for drugs. Their outcomes were similar to those of other physicians; there was no difference regarding treatment completion, disciplinary rate, return to practice, mortality rate, and no evidence in their records of patient harm after relapse 34 .
Why anesthesiologists do abuse controlled substances?
Several factors related to anesthesiologist's professional life contribute to drug use. Easy access to drugs, lonesome and stressful activities, excessive hours of work and the possible relation with other psychiatric diseases are some of them 1,2 . The high tendency towards self-medication seems to be a risk factor for experimenting with psychoactive substances 35 .
In addition, anesthesiologists have almost free access to large quantities of highly addictive drugs, which makes it easier to divert particularly small quantities of these agents for personal use 12, 20, 32, 36 .
Exposure in the workplace has been proposed to explain the high dependence rate among anesthesiologists. Exposure to the air in the workplace would sensitize the brain reward system. This factor would arouse curiosity and increase the tendency to experiment with and abuse substances [37] [38] [39] . Exposure could be either through aerosol particles in the air of surgical centers or through particles exhaled by patients 30, 40 .
Consequences of controlled substance abuse by anesthesiologists
The mortality rate for middle class is below 1% from the period of 1979 to 1995, except for suicide rate, which is higher. Anesthesiologists have a higher death risk due to suicide (rate ratio Anesthesiologists present more risks of death and suicide related to drugs in the first five years after graduation, but the rate decreases with time. It is believed that mortality rate is higher among younger physicians, as they use more potent anesthetics during residency 12 .
The consequences of the use and abuse of substances by anesthesiologists are many and not only are they related to the physician's occupation, but also to their social lives 25 . The moral burden is still remarkable besides being counterproductive. DuPont et al. 25 reported that 17% of the interviewees in a physician assistance program were arrested for offense due to alcohol or drug use and 9% were punished. Thirty nine percent had entered dependence treatment previously and 14% had already received a disciplinary action by the employer before treatment.
According to the survey conducted by Wischmeyer et al. 27 , among the 16 residents dependent on propofol, six died, three abandoned Medicine and five entered other specialties. Only two residents remained in the field of Anesthesiology.
According to the study of Wilson et al. 28 with 106 interviewees, 31 (29%) were addicts, and 48% were sent for rehabilitation. The mortality rate was 26% (eight cases), and five of them were among residents. This means a mortality rate of 36% (5/14) for inhalation substances. Seven out of 31 interviewees (22%) completed the program and five entered another specialty.
In a survey conducted in the Anesthesiology residences in the USA from 1991 to 2001, most residents attempted to re-enter clinical practice of Anesthesiology after treatment 20 . Only 46% were successful in completing the anesthesiology residency. Forty percent of the residents who underwent treatment and returned to medical training entered into another specialty. The mortality rate for Anesthesiology residents was 9%. Long-term follow-up was reported for 93% of all treated residents. Of these, 56% were successful in some other medicine specialty.
It is generally believed that anesthesiologists who are dependent on opioids, propofol or inhaled anesthetics deserve special consideration, as the mortality rate among theses physicians is high 27, 28 .
Regarding the occupational issue, the return to the workplace of an anesthesiologist that has had problems with controlled substance abuse is controversial. While some studies suggest a careful re-entry to clinical practice, operating rooms included 26 , others recommend against it, as relapse is a high risk when attempting to return to work 36 .
In a study, five residents identified as being addicted to a controlled substance were removed from their residency program and offered treatment. The treatment involved a 12-month monitoring program in an anesthesia simulation environment. The program offered them a flexible-hour job as well as a salary, like what regular residents are offered. Of the five residents participating in the program, three completed their residency and their five-year monitoring contract. Although the study had only five participants, it concluded that the return to Anesthesiology practice can be a realistic goal for addicted physicians. However, reintroduction must be undertaken in a slow, gradual and monitored fashion. The authors emphasize the relevance of taking into account the possibility of relapse and the risks of a quick reintroduction to work 26 .
On the other hand, several studies show evidence against the reintroduction of anesthesiologists to operating rooms. In many cases, opioid dependent physicians may relapse when returning to workplace and this can result in death 20 . Therefore, it is necessary to further discuss the possibility of redirecting the treated anesthesiologists to other medicine specialties in order to reduce risks and increase the possibilities of having a successful professional life 20 .
Some authors do not recommend the return to operating room activities due to the risk of relapse, which is increased by easy access to drugs 36 . Their recommendation is based on a study with nurse anesthetists with a relapse tax of almost 100% after having returned to surgical practice 41 .
Wilson et al. 28 share this view and state that reintroduction to the Anesthesiology work environment contradicts the process of rehabilitation, as the addict is again exposed to stimuli that may lead to relapse. That is why it is extremely important to monitor the addict's return to the workplace.
After the publication of the paper of Berge et al. 36 , many letters were sent questioning their radical attitude ('one strike, you are out') to relapse and after a thorough literature review, Oreskovich et al. 42 concluded that the return of an impaired physician to the operating room is too risky, unless they are submitted to highly-monitored PHP programs (Physicians' Health Program) and that these programs are audited (as the programs differ from one place to the other).
In a later study, Berge et al. 6 suggested a more general approach to investigate, intervene and watch the pshysicians who may be abusing substances. The authors highlight that psychiatric comorbity and family history of substance abuse increase the risk of relapse. This was shown in a study with anesthesiologists who relapsed 43 .
Treatment
In 1993, a study reviewed the issue of addiction among anesthesiologists (Opioid Addiction in Anesthesiology) 44 and suggested treatment and prevention strategies.
Some studies suggest that once addiction is diagnosed, the physician should be directed to rehabilitation centers and, if possible, specifically dedicated to physicians only 45 . Most treatments are influenced by the Minnesota model, which includes detoxification, monitored withdrawal, intensive education, participation in mutual help groups and psychotherapy 46 .
After having completed treatment in rehabilitation centers, anesthesiologists are usually directed to residential treatment for a period of two months or up to one year. The objective at this first stage is to prepare the patient for a long-term withdrawal period and for rehabilitation. Ideally, the patient is sent to a halfway house (i.e., to an assisted living facility, outside rehabilitation centers within society, but with constant help of qualified personnel), or directly to society. The patient is expected not to relapse, despite the proximity to drugs in the work environment. The patient should continue treatment in ambulatory care centers in order to be constantly monitored 26 .
The PHP (Physicians' Health Program), which is a health program that provides support for all medicine specialties, was created in the U.S.A. The program is aimed at both protecting the general public and the lives and careers of impaired physicians. The program lasts five years and is focused on total withdrawal. These programs reveal a rehabilitation tax of 70% to 96%, and admission to the program is mandatory for the patient's re-entry to work 17, 39, 43, 47, 48 . During the first three months, the physician stays at an inpatient setting. During the rest of the year, the physician receives outpatient treatment. The families get involved in the treatment process and are advised on how to deal with drug dependence. After the first year, physicians return to work and are randomly tested for drugs and alcohol. They are also monitored and helped. Physicians who relapse (who abuse substance or who do not attend self-help groups) are not excluded from the program, but receive a more intensive treatment. The Program's five objectives were chosen based on evidence. The five objectives are:
1. Contingency management aspects of PHP care management. The physicians' attitudes towards treatment (presence or absence) will be positively or negatively reinforced via a therapeutic contract; 2. Frequently random drug and alcohol screens; 3. Attendance at self-help groups to achieve total withdrawal from drugs. 4. Continued treatment for at least five years ; 5. Focus on the physician's rehabilitation and quality of life.
There are two interesting facts about this study: the minority of the physicians involved (5%) was on medication (they used naltrexone, which is an opioid antagonist that reduces or extinguishes intoxication in case of relapse), and although the physicians who entered treatment voluntarily had better results, those who entered involuntarily were also benefited from the treatment.
The survey that evaluated 904 physicians involved in this program in 16 American states verified that 78% of the participants were tested negative for alcohol and drugs during the five-year monitoring, i.e., the results showed withdrawal. Seventy-two percent were practicing Medicine 25 .
Some studies reveal a high rehabilitation rate among physicians, between 74% and 90%, a rate comparable to the recovery of airline pilots 17, 43, [49] [50] [51] [52] . Some of these studies report that physicians re-enter clinical practice. Thus they suggest an appropriate rehabilitation model and support so that physicians return to work.
In 1986, the Alcohol and Drug Foundation of Australia set forth an initiative to decrease substance abuse among anesthesiologists by promoting programs to educate physicians about the risks and consequences of abuse 53 . As substance abuse is usually associated with other comorbities, especially psychiatric ones, it is essential to identify and treat them 32 . It is believed that mutual help groups are helpful during abuse recovery, as well as for occupational reintegration.
Anesthesiologists suffering from substance abuse should be directed to treatment administered by qualified personnel 38 . Everybody should be aware so as to recognize and help their colleagues.
In 2002, the São Paulo Regional Medical Council (CRE-MESP) and the Paulista Medical School created in Brazil a service called Rede de apoio aos médicos (the Physician's Support Network) to help the physicians of the state of São Paulo. The project is aimed at reducing the physician's inability due to mental disorders and chemical dependence. It is a comprehensive program that includes drug therapy, psychotherapy and other kinds of therapies 54 . Brazilian studies also suggest that anesthesiologists are the most affected physicians (about 15% of the physicians treated are anesthesiologists, and they only represent 3% of the doctors). Unlike the American and Canadian models, which have legal-based programs, it is a volunteer-based program, so accepting treatment is more difficult.
Orientation during the medicine course and the residency program to the risks of getting involved with psychoactive substances, as well as the development of orientation, tutorial and treatment services may play an important role in therapy and early detection [55] [56] [57] .
Impaired physicians may not look for help for fear of professional consequences. That is why all physicians should help and encourage their colleagues to look for the appropriate treatment. Specific services for physicians have been highly recommended 1, 58, 59 .
Despite recent advances in chemical dependence treatment, there is still a lack of efficient approaches and rehabilitation protocols among anesthetists 32 . Most of Anesthesiology services have already tackled this kind of problem, and 80% of the American medicine residency programs reported opioid dependence cases. In order to change this scenario, it is essential to make an early diagnosis, to recognize psychiatric comorbity cases 43 and to mantain long-term treatment.
Preventive measures for substance use control
Concerning specifically Anesthesiology, the literature reports that one of the strategies used to deal with the indiscriminate use of anesthetics in the workplace is to control the substances used in surgical procedures or sedation for diagnosis/ anesthesia. In the survey conducted by Wischmeyer with anesthesia training programs 27 , 71% regulated opoids but not propofol. In an online study with chairpersons of anesthesia groups in the United States, Wilson et al. 28 concluded that the majority of the departments (93%) do not have any pharmacy control of inhalational anesthetics.
Spain developed programs in order to control access to these substances 60 .
Use of controlled substances in Brazil
In Brazil, the illicit use of anesthetic substances, especially among anesthesiologists, has led to problems related to the physician's professional life, such as the need to stay away from work or change anesthesiology activity and, mainly, for several cases of interruption of clinical practice and deaths. Alves et al. 1 reviewed medical records of 198 physicians attending outpatient treatment for harmful substance use or dependence, including exclusively alcohol (34.3%) and exclusively drugs (28.3%) or both (36.8%). The most used drugs were cocaine, benzodiazepines, cannabis, opioids, amphetamines and solvents. Among residents (79.3%), the most involved specialties were Internal Medicine (25.2%), Anesthesiology (12.6%) and Surgery (12.6%). The index of self-medication was considered extremely high (65.1%), which suggests the use of drugs to relieve psychic pain or work overload. The authors emphasize the importance of an educational process encouraging the orientation and direction of patients to treatment. They also suggest the creation of specific services for trial and case detection, long-term support and monitoring, as well as control mechanisms and a careful re-entry process.
Based on the aforementioned study, a physician care network was created. However, this issue has not been much discussed in Brazil. There are no specific studies about the drug abuse in the field of Anesthesiology and there are also no appropriate programs. But as there are always new cases of addiction among anesthesiologists, the decisions are made individually, with no debate on general measures to be taken by physicians.
DISCUSSION
Substance abuse seems to be more prevalent among physicians than among the general population. Alcohol is the most abused substance. Compared to other specialties, anesthesiologists are most vulnerable to controlled substance abuse, basically because of occupational issues (excessive work hours and easy access to drugs). The most abused substances are opioids (fentanyl, in particular), propofol and inhalation anesthetics. These are highly addictive and potentially lethal drugs.
The dependent physician must be diagnosed and removed from medical practice, as well as submitted to a long-term detoxification and rehabilitation program and ample reintegration to society. This involves self-help group meeting attendance, family support and regular test monitoring.
The return of anesthesiologists to operating rooms may increase the risk of relapse.
In Brazil, despite the ample understanding of the issue concerning substance abuse by anesthesiologists, there are no well-established treatment and prevention programs. It is therefore necessary to invest in education, therapies and specific personnel to approach the problem.
